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in which I cannot perfectly agree with him, I think 
fcarce any body is better acquainted with the fubjed* 
of eledxicity than himfelf. 

AAAll. A Letter to the Rev. Dr. Hales, 
F.R.S. from Captain Henry Ellis, F.R.S, 
dated Jan. 7, 1750-5X5 at Cape Monte 
Africa, Ship Earl of Hallifax. 

ST T> 
X XV> 

Re^ Jane 13TMAKE ufe of this opportunity of 
t?SU JL writing to you, lefs from the vanity I 
have of having fuch a correfpondent, than the defire 
of contributing to his fatisfa&ion, who efteems it his 
greateft happinefs to promote the intereft of mankind. 
At yours and Lord Hallifax s recommendation, I had 
your ventilators fixed on board of my fhip, at Briftol. 
The following is a detail of the experiments, which I 
made to prove their utility. 

1. I took a wax-candle, of eight to the pound, 
and drew it thro* a mold, to make it of one thicknefs 
from end to end : then weighed it exa&iy, and 
lighted it in the fhip's hold ; where I found it wafted 
6 j grains in 30 minutes ; that place not being venti- 
lated during 24 hours : but after fix hours ventilation 
it wafted 94+- grains in the fame time. 

2. I carried with me into the hold a plate of filver, 
well polifhed, and a lantern and candle, all blinded, 
except a round hole of about two inches diameter. I 
placed the plate at fix feet diftance from it \ and with 
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fuch obliquity, that the rays from the light fhould 
fall on its furface at an angle of 45 degrees. I then 
fixed a white paper fcreen, at the fame diftance from 
the plate, and under the fame angle with the lan- 
tern, fo that the reflected rays might fall upon it alfo. 
This being done, I obferved, that the refle&ion from 
the plate diftin&ly was but 17' 30" with an un- 
ventilated hold ; it being turned the colour of tar - 
niflied lead ; whereas, when the air was replaced by 
4 hours ventilation, it continued to reflect light, and 
retain its brightnefs 4 hours 47 minutes, 

3, The (hip's bell, whofe diameter is 14 inches, 
I had brought into the hold, when ventilation had 
been omitted 12 hours. Having hung it under the 
lower deck, I took out the clapper; and having fuf- 
pended it alfo by thread, which, with its own length, 
made 44 inches ; the angle, which the rim of the 
bell made, with a line let fall perpendicular from the 
pin, on which the clapper hung, was equal to 
34' o". I then held the clapper at the fame angle, 
on the other fide of the line, in order that the ftrokes 
at different times might be with the fame force ; 
when, letting it go, it ftruck the bell. In its return 
I catched it, and counting the vibrations,. I heard 
them diftin&ly but three times $ whereas, when the 
hold was well ventilated, it vibrated five times ; but 
its vibrations were not fo quick in the latter, as in 
the former cafe. I took all poffible precautions, 
that thefe experiments might be fairly tried, to pre- 
vent deception $ but always found them to produce 
the fame effedts. 

We are at prefent very healthy > tho' our number 
is 1 30, not one being lick aboard. Our hold, which 

in 
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in moft fhips is very moift, in ours is quite dry. Our 
cargo arms, which are kept there in upright chefts, 
without wrappers, come out as bright as from a re- 
cent polifh. Far is a ventilator from being inconve- 
nient aboard of us ; on the contrary, 'tis good exer- 
cife for our flaves, and a means of preferving our 
cargo and lives. 

Upon the paflage, I made feveral trials, with the 
bucket fca -gage, in latitude 25'— 1 3" north; longi- 
tude 2f' — n lf weft. I charged it, and let it down 
to different depths, from 3 60 feet to 5346 feet ; when 
I difcovered, by a fmall thermometer of Fahrenheit^, 
made by Mr. Bird, which went down in it, that the 
cold increafed regularly, in proportion to the depths, 
till it defcended to 3900 feet : from whence the mer- 
cury in the thermometer came up at 53 degrees; and 
tho' I afterwards funk it to the depth of 5-346 feet, 
that is a mile and 66 feet, it came up no lower. 
The warmth of the water upon the furface, and that 
of the air, was at that time by the thermometer 84, 
degrees, I doubt not but that the water was a de- 
gree or two colder, when it enter'd the bucket, at 
the greateft depth, but in coming up had acquired 
fome warmth ; for I found, that the water, which 
came up in the bucket, having ftood 43 minutes 
in the air (the time of winding it up) the mercury 
rofe above 5 degrees. When the air had render'd 
it equally warm with the water on the furface, I 
tried their weight, by weighing equal quantities very 
exa&ly, as alfo by the hydrometer, and found from 
great depths the heavieft, and confequently the falteft: 
water. 

This, 
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This experiment, which feem'd at firft but mere 
Food for curiofity, became in the interim very ufeful 
to us. By its means we fupplied our cold bath, and 
cooled our wines or water at pleafure ; which is vafliy 
agreeable to us in this burning climate. 

I intend, in our paffage to the Weft Indies, to 
found a mile deeper than I have done, having a fuf- 
ficient quantity of line. But I cannot attempt your 
method to find the depth of the fea, for want of ap- 
paratus. My bufinefs at prefent affords me very lit- 
tle time for fpeculation. However, I cannot omit 
obferving to you a phenomenon, which I faw laft 
night, and never before, that I remember ; and that 
was the two arches of the iris, with their colours 
diftinft, by moon-light. Having already prefumed 
much on your patience, and my leifure, 

I am, &c. 

Hen. Ellis. 



A Letter to the Prefident, from Stephen 

Hales, D. D. & F. R. S. 



SIR, Teddington, June 8, 1751- 

Read June 13.THAVE here inclofed, at his define, a 

I75I# JL copy of a letter from Captain Ellis, 

who published an account of his voyage to Hudfon's 

Bay. 

The bucket fea~gage, which he mentions, and 

which I provided for him, to find the different de- 
grees of coolnefs and faltnefs of the fea, at different 
^ depths, 
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depths, was a common houfhold pail or bucket, with 
two heads in it j which heads had each a round hole 
in the middle, near four inches diameter, which were 
cover'd with valves which opened upwards ; and that 
they might both open and fhut together, there was a 
fmall iron rod fixed to the upper part of the lower 
valve, and at the other end to the under part of the 
upper valve : fo that, as the bucket defcended with 
its finking weight into the fea, both the valves open'd 
by the force of the water, which had by that means 
a free paffage thro' the bucket. But when the bucket 
was drawn up, then both the valves were fhut by the 
force of the water at the upper part of the bucket : 
by which means the bucket was brought up full of 
the loweft fea-water, to which it had defcended. 

When the bucket was drawn up, the hole at the 
bottom was flopped with a cork, to keep the water 
in, when the valves were open'd, to come at the. 
mercurial thermometer, which being tied to an up- 
right flick, could readily be unfaftened, by pulling 
out a loofe nail, which went into the upper end of 
ftick, which was faften'd at its lower end in the fame 
manner. 

But great care muft be taken to make an obfeF- 
vation of the degree the mercury flands at, before 
the lower part of the thermometer is taken out of 
the water ^ elfe it would immediately be alter'd by 
the different temperature of the air. 

In order to keep the bucket in a right pofition, 
there are four cords fixed to it, which reach about 
three feet below it,, to which the finking weight is to 
be fixed 

Captain 
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Captain Pvobinfon, who is lately arrived from India, 
fays, he found fo much benefit by ventilators, that 
lie will never go a voyage without them \ and that 
lie loft but two men in two years. 

There are many other instances of the benefit of 
ventilators in fhips, not only to the health and lives, 
but alfo to the provisions, &c. 

I am, Sir, with great refped, 

Your obliged humble fervant, 

Stephen Hales, 



XXXIII. Obfervations on the Roman Colo-' 
nies and Stations in Chefhire and Lanca- 
fhire, by Thomas Percival Efq\ communi- 
cated by Hugh Lord Willoughby of Par- 
ham, F. R. S. 

Read June 13.XN the fecond iter of Antonine's Itinerary, 
I751 ' JL we find, after feveral other ftations 
mentioned Eboracum 
Calcariam m. p. ix. 

Camulodunum m. p. xx. Tho' with various 
Mamucium m. p. xviii. readings of the 

Condate m. p. xviii. names. 

Devam M. p. xx. 
It is agreed, that Deva is Chefter, and that Mamucium 
or Manucium or Mancunium, is Manchefter, by the 
common confent of all antiquarians. But where Con* 

date 



